Stretch-induced alterations of human Kir2.1 channel currents.
The inward rectifier potassium channel, Kir2.1, contributes to the I(K1) current in cardiac myocytes and is closely associated with atrial fibrillation. Strong evidences have shown that atrial dilatation or stretch may result in atrial fibrillation. However, the role of Kir2.1 channels in the stretch-mediated atrial fibrillation is not clear. In this study, we constructed the recombinant plasmid of KCNJ2 that encodes the Kir2.1 channel and expressed it in CHO-K1 cells. We recorded I(K1) currents using the whole-cell patch clamping technique. Our data showed that I(K1) currents were significantly larger under stretch in the hypotonic solution than under non-stretch in the iso-osmotic solution, and the activation kinetics of the Kir2.1 channel were changed markedly by stretch as well. Thus, atrial stretch in human heart might result in excessive I(K1) currents, which is likely to increase the resting membrane potential and decrease the effective refractory period, to initiate and/or maintain atrial fibrillation.